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PRESIDENT’S ADDRESS 


Gentlemen: [ thank you for the 
honor conferred on me by selecting 
me to be the first President of our 
You that 
this movement is a thing that is of 


and | 


every 


organization. well know 


interest to me assure 
that I 


to the good of the cause. 


creat 


you will bend effort 


We are here this morning because 
our experiences are all of about the 
same character and that means that 
each one present very clearly sees 
the need of some action on the part 
of the cereal chemists to systematize 
the methods in common use and the 
manner of reporting the conclusions 
reached. The need of more uniform 
methods in the cereal laboratory an‘ 
more particularly in the milling and 
baking laboratories is pressing to 
sav the least. There are methods 
anc methods, and while the methods 
are often all right and the results 
likewise, it often happens that spe- 
cial conditions may make good and 


accurate work show up in a _ bad 
light by comparison. Beeause of 
this we find ourselves wishing that 
the other fellow did his work just 
the way that we do and would re- 
port his results in the same symbols. 
This brother reports his loaf volume 
in cubic inches and this one reports 
in pereentage: you say, ‘“‘It is all 
the same in Dutech’’, well we want to 
make it all the same in English. So 
that is what we are here for and as 
soon as we feel competent and pre- 
pared to undertake the job we will 
attempt to decide on the best proce- 
dure in each of the many eases thai 
come up. 

Our work at this meeting will of 
course be rather of a preparatory na- 
ture and will be well done if it serves 
to guide the efforts of each of us in 
lines that will be productive of re- 
sults at our next meeting. That be- 
‘ng the case, and in view of the faet 
that I probably am no better posted 
on the conditions that exist than you 
who sit here, I will declare the meet- 
ing open for an informal diseussion 
of the work that is before us, 








REPORT OF SECRETARY 
Coates House, Kansas City, Mo., 
May 8, 1915. 
The chemists present were: 
Cc. F. Buck, Enterprise, Kan. 
A. W. Estabrook, Estabrook 
tories, Kansas City, Mo. 
J. M. Hogan, Kansas Flour Mills Co., 
Kansas City, Kan. 
A. A. Jones, El Reno Milling Co. & Ca- 
nadian Mill & Elevator Co., El Reno, Ok. 
R. A. Lusk, Rea Patterson Milling Co., 
Coffeyville, Kan. 


Labora- 


‘ 


R. W. Mitchell, Kansas Milling Co., 
Wichita, Kan. 

P. M. Patterson, Wm. Kelly Milling 
Co., Monarch Milling ,Co., Hutchinson 


Milling Co., Hutchinson Kan. 

Cc. J. Patterson, The Ismert-Hincke 
Milling Co., Kansas City, Kan. 

A. R. Sasse, Southwestern Milling Co., 
Kansas City, Kan. 


H. E. Weaver, The Larabee Milling 
Co., Hutchinson, Kan. 
E. G. Wahlin, Oklahoma Laboratories, 


Oklahoma City, Okla. 

Mr. Weaver was selected to be the 
chairman of the meeting, and at 10 
o’clock called the members to order. 

The first matter to be considered 
was that of a constitution. The out- 
line of one had been prepared by 
Messrs. C. J. Patterson, P. M. Patter- 
son, A. R. Sasse and R. W. Mitchell. 
From this tentative form the consti- 
tution was econstrueted and adopted 
article by article. Each article was 
considered separately and_ altered 
and reconstructed to meet the ap- 
proval of the members. The final 
vote was taken at 12 o’clock noon. 

The next matter was the election 
of officers. Those elected were: 

President, H. E. Weaver. 

Vice-Pres., A. R. Sasse. 

Sec. and Treas., P. M. Patterson. 


Chairman ff Executive Committee, 
Cc. J. Patterson. 

Editor, R. W. Mitchell. 

The executive committee  ap- 
pointed consists of the following 
members: 

C. J. Patterson, Chairman. 

A. A. Jones. 

J. M. Hogan. 


R. A. Lusk. 
Following the election of officers 
the meeting adjourned for lunch. 





Afternoon Session 

Meeting called to order at 2:30 
o’eloek. 

The meeting was thrown open for 
a short time for a general discussion 
of methods after which the president 
put up for consideration special sub- 
jects. The first method discussed 
was the determination of ash. Opin- 
ion was practically unanimous in fa- 
for of the simple ashing method as 
provided in the official methods of 
the A. O. A. C. 

Time was given to the considera- 
tion of the following tests and thé 
action taken in each case is shown 
below. No attempt was made to 
adopt methods to be official but in 
several cases the opinions were so 
conecordent that it would be only a 
matter of framing the provisions. 
Where a difference of opinions ap- 
peared President Weaver appointed 
investigation committees to do spe- 
cial work to be reported at the next 
meeting. The following committees 
were appointed: 

Acidity—R. A. Lusk, A. R. Sasse. 

Relation of Quality of Gluten to 
Bread—C. J. Patterson, A. A. Jones. 

Moisture Determination — FE. G. 
Wahlin, R. W. Mitchell. 

The action taken on the subjects 
considered is as follows: 

Ash—Unanimously agreed that 
the official method of the A. O. A. C. 
gives the most satisfactory results. 

Moisture—Drying at 101. to 105 
degrees C, until the sample ceases to 
lose weight. The form of drying 
dish was left an open question. 

Gluten in Flour—To be determ- 
ined by either the ‘Kjeldahl,’’ ‘‘Gun- 
ning,’’ or ‘‘Kjeldahl Gunning Arn- 
old’? method. The calculation to be 
Wyk. OT. 

Color—No decision was reached 
on the point of color grading. 

Measure of Volume—There being 
strong arguments in favor of both 
the percentage and the cubical meth- 
ods of reporting, no decision was 
reached. 














The meeting adjourned at 6:30 to 
meet again at such time and place 
as the executive committee may de- 
cide on. 

Signed P. M. PATTERSON, 

Secretary. 





CONSTITUTION OF THE AMER- 
ICAN ASSOCIATION OF 
CEREAL CHEMISTS 


Purpose 


The purpose of this association is 
to reach by means of research and 
discussion, agreement in the methods 
of analysis necessary in the cereal 
laboratory. The object to be accom- 
plished is the establishment of stand- 
ard methods of procedure in the an- 
alysis of cereal products. 


Membership 


Section 1. The membership shall 
be restricted to those male persons 
having had at least two years of 
chemical training in some accredited 
school, and practical experience in 
cereal chemistry. 

See. 2. All applications for mem- 
bership must be passed upon by a 
body known as the executive com- 
mittee, to be selected as hereinafter 
provided. 


See. 3. Honorary members may 
be elected by a three-fourths major- 
ity vote of the members present at 
a regular meeting. The name of the 
candidate to be entered by an active 
member of the association. 

See. 4. Application for member- 
ship must be made in writing, and 
shall be indorsed by at least three 
active members of the association. 

See. 5. Election of members is to 
be by ballot at a regular meeting, a 
two-thirds majority vote being nec- 
essary for acceptance. 


Officers 


Section 1. The officers of this as- 
sociation shall be: President, Vice- 
president, Secretary and Treasurer, 
Chairman of the Executive Commit- 
tee, and the Editor. 


See. 2. Election of officers shall 
be by ballot at general meetings. 
There must be at least three nomina- 
tions of active members for each of- 
fice to make the election valid. 

See. 3. Duties of officers: 

a. The President shall preside at 
all meetings and be the official head 
of the association. 

b. The Vice President shall pre- 
side at all meetings in the absence of 
the President, and assist him in the 
duties of the office. He shall also 
act as business manager for all pub- 
heations of the association. 

e. The Secretary and Treasurer 
shall keep a record of the minutes of 
the meetings, send out notices to the 
members and handle all the corres- 
pondence of the association. He 
shall collect all fees and moneys 
due the association, and pay all 
bills; such bills to be countersigned 
by the chairman of the Executive 
Committee. 

d. The President and the Chair- 
man of the Executive Committee 
shall jointly select three active 
members of the association to act as 
an Executive Committee. 

e. It shall be the duty of this 
committee to investigate the quali- 
fications of all applicants for mem- 
bership, and to report to the asso- 
ciation in general session. The com- 
mitee shall co-operate with the presi- 
dent in carrying on the business of 
the association between meetings. It 
shall be the privilege of the presi- 
dent to vote in the meetings of this 
committee. 

f. In the absence of both the 
President and the Vice President it 
shall be the duty of the Chairman of 
the Executive Committee to occupy 
the chair. 

g. The Editor shall prepare the 
materiai for the official organ of the 
association and turn it over to the 
business manager for publication. 


Fees 


Section 1. The application fee shall 
be five dollars. The fee must ac- 








company the application; the fee 
to be returned in case the applica- 
tion is rejected or the applicant fails 
of election. 

See. 2. The dues in this associa- 
tion shall be two dollars ($2.00) per 
annum. This shall include subscrip- 
tion to all publications of the associ- 
ation. 

See. 3—Honorary members shall 
be exempt from all dues and fees. 

See. 4.—Assessments may be levied 
when the current expenses of the as- 
sociation make this necessary. The 
Treasurer with the consent of the Ex- 
executive Committee may levy said 
assessment. 

See. 5—Failure on the part of any 
member to pay his dues or assess- 
ments shall be regarded as a resig- 
nation. 

See. 6.—All annual dues must be 
paid in advance, the membership 
eard constituting a receipt for the 
same. 


Elections and Meetings 


See. 1.—Meetings shall be held 
semi-annually at such time and place 
as may be determined by the Execu- 
tive Committee. 

See. 2—In all general meetings 
an attendance of at least one third 
of the active members of the associa- 
tion shall constitute a quorum. 

See. 3.—The officers shall be elec- 
ted to serve for a term of one year, 
or, until a successor is elected. 

See. 4._-Honorary members shall 
have the privilege of attending all 
general meetings and the privilege 
of the floor but shall have no vote. 


Amendments 


Amendments to this constitution 
may be made at any general meeting; 
a two third majority vote of the 
members present being necessary to 
carry. 





THE REASON 
On the 8th of May, 1915, in Kan- 
sas City, Mo., a few chemists that 





were interested in cereal work met 
to form an organization for the ad- 
vancement of the science as applied 
to cereal analysis. They were all 
operators in laboratories in which 
the work was principally the control 
of flour milling operations. 

In the course of their experience 
each one had been faced with the 
question, ‘‘ Why ean’t you chemists 
agree in your reports?’’ It must be 
acknowledged that there are grounds 
for such queries, and that, tho thev 
are explanable to the satisfaction 
of the chemists it does not eliminate 
the fact that it lowers the value of a 
chemical analysis in the eves of the 
baker, jobber, or miller. 


Each member present was there 
because he felt the need of associat- 
ing with other chemists interested in 
the same line of work, with whom he 
eould exchange ideas and discuss 
the various methods as practiced by 
others. All realized that, if by 
means of discussion and investigation 
the best practicable method of pro- 
eedure for each determination could 
be established, then standard meth- 
ods could be outlined and with that 
done uniformity of results would fol- 
low. 

This then is the object of the as- 
sociation which has taken onto itself 
the title of ‘‘THE AMERICAN AS.- 
SOCIATION OF CEREAL CHEM- 
ISTS.’’ To carefully consider meth- 
ods of procedure and practice in 
cereal analysis by means of research 
and open diseussion, and to draw 
conclusions which are representative 
of the convictions of the operators 
who are members. It is the desire 
to adopt methods which are as free 
of any scientific objections as possi- 
ble but at the same time lend them- 
selves to the best advantage under 
the conditions that exist in the ordi- 
nary ‘‘eontrol’’ or ‘‘commercial’’ 
laboratory. It is realized that there 
are many objections to be met each 
time that a standard method is 
adopted. There will be special reas- 
ons why certain.points in any meth- 

















od should be done slightly differ- 
ently by different operators. 
Al! points that have a bearing on the 
results gotten by any method must 
be carefully considered and then the 
method that is the most scientifically 
exact and at the same time practica- 
ble, selected as the standard. 

Every earnest chemist who is seek- 
ing to give his employer value re- 
ceived, will see in this movement an 
opportunity to increase his efficien- 
ey by jcining with the members and 
giving and receiving in the efforts to 
achieve more uniform results. Flour 
and cereal! chemistry has in the past 
never seen any concerted efforts put 
forth for its benefit and now when 
the start has been made it would be 
a great boon to all if the interested 
ones would come forward and join 
in a united membership in the inter- 
est of a worthy cause. 

It is the earnest desire that mil- 
ters and mill owners will understand 
the object of this organization. 
STANDARDS, is a word that has re- 
cently come into bad repute with 
many millers. We hope that such 
persons will not let the word deter 
them from reading of the purpose 
and the ends to be accomplished by 
our body. 

There is no intention of compar- 
ing milling methods or telling others 
the little things about our particu- 
lar mill that we think puts it ahead 


of the other fellow, we will leave 
that to the millers themselves. The 


fact is that there are in almost all 
cases several ways to get the analyt- 
ical data that makes the laboratory 
valuable. Because of the differing 
methods there is a greater liability 
of apparent discepencies in the work 
of different operators working under 
different conditions. Then again 
there is a grievous lack of svstem in 
the manner of reporting the data. 
For instanee, three laboratories 
might get the same loaf volume and 
yet their reports would be utterly 
dissimilar, due to the fact the one 
reported in percentage, the second in 


eubie inches and the third in eubie 
centimeters. Uniformity in this mat- 
ter will only come, thru some such 
agency as our organization proposes 
to be. 

Another thing; we wish to assure 
the mill owners that there is nothing 
of the character of a ‘‘UNION”’ in 
this movement. This is a movement 
for the good of the profession in 
that it will inerease the efficiency 
of the individual and in so doing 
inerease his value to the employer. 
A wage seale is the last thing that 
the ambitious operator would care 
to have to contend with. 





THE RELATION OF ASH AND 
GLUTEN IN WHEAT FLOUR 


Expressing the percentage of ash 
in flour is in reality giving the per- 
centage of mineral matter contained 
therein. 


The ash is composed principally 
of the following chemical com- 
pounds Silica, allumina, ferrie ox- 
ide, potash, lime, magnesia, phos- 
phorie acid, sulphur trioxide, zine 
oxide and some times a little soda 
and a trace of chlorin. The potash, 
lime and phosphorie acid form about 
ninety (90) per cent of the total ash. 
These salts are needed for the up- 
building of the bone and tissue of 
the human body. The presence of 
these salts lend stability to the 
gluten, and in the case of the phos- 
phorie acid and probably also the 
potash acts as food for the yeast 
during fermentation. 


Considering these facts, some have 
claimed the higher the ash, the more 
valuable the flour is as a food, and 
the better the fermentation of the 
dough. It is true the body should 
not be compelled to depend upon the 
salts contained in white flour alone; 
nor does it. The value of the salts 
contained in the ash as a yeast food 
is undoubted, but large quantities 
are not necessary to perform this 
function. Good healthy fermenta- 
tion is obtained every day using 





flour with an ash content as low as 
.37 of one per cent. 

The ash is, of course, contained in 
wheat, and, contrary to the popular 
belief, is contained throughout the 
wheat berry and not all around the 
bran coating. The wheat berry is 
divided into three parts: the bran 
coating, the germ and _ the endo- 
sperm, each with its own peculiar 
function. The bran coating is for 
the protection of the berry; the 
germ is the embryo wheat plant, and 
its function is reproduction, and the 





| 


endosperm is the part stored with 
starch and gluten and is for the pur- 
pose of feeding the young plant un- 
til it can take root and take its 
nourishment from the soil. The en- 
dosperm is separated from the bran 
and germ during the process of mill- 
ing, and is used for flour. Ash is 
contained in all these parts; the 
subjoined table of analysis of mill 
streams will give some indication as 
to this distribution, and also the bak- 
ing qualities of the flour, and the 
distribution of the gluten: 








1st Crush 2nd Crush 3rd Crush 4th Crush 5th Crush 6th Crush 7th Crush 


Coarse Coarse Coarse Coarse Coarse Coarse Coarse 
[CPSs tees oe. 33 34 38 39 45 54 72 
=a re 11.55 11.73 12.07 12.07 12.68 13.07 13.21 
Color of Bread __-_- .99 .99 100. 100. .98 7 .96 | 
Te a icet.......... 154. 152. 160. 160. 170. 162. 146. 
| ee ee ere Ex. Ex. Ex. Ex. Good Fair Poor 
1st Crush 2nd Crush 3rd Crush 4th Crush 5th Crush 6th Crush 7th Crush 

Fine Fine Fine Fine Fine Fine Fine 
ee ee ae 35 oT 40 45 44 61 .60 
TP SO 11.81 11.81 11.81 12.55 11.98 12.42 14.21 
Color of Bread ____100. 100. .99 .98 .98 .97 .96 

Vo. Gt teat ....... 158. 154. 152. 172. 160. 150. 156. 
RN, ones Soe eres Ex. Ex. Ex. Good Good Fair Fair 

1st Break 2nd Break 3rd Break 4th Break 5th Break 

No.1 No.2 
Ri 28 iis eet 54 41 48 64 73 .96 
I i oa Se 10.32 10.42 13.42 15.21 16.21 16.88 
Color of Bread .............. .96 .98 .99 .90 50 .50 
ey, eee I eee Meese 156. 156. 178. 140. .96 85 
ae een Aad eae eee, Poor Fair Good Poor Poor Poor 
1st Sizings 2ndSizings 3rd Sizings 
fee tS ee eae eee eee eee 44 42 58 
EE Ee eee eA Lee eC ee 11.91 11.37 11.55 
SY EE ie ee DEI Oe SAD MRE Peal OME Fl .99 100. .98 

OE OL TEC LN ATLL EN EA 152. 152. 148. 
NS oa LE oe a nib nee ae Fair Good Poor 
Germ Tail Coarse Tail Fine Tail 
ee Pe ee PE See Se Pe EES ON ORE Ee ere ir 67 .92 95 
OE LE EAD OOS Oe ee UR OEE 12.02 13.30 16.08 
I I IO a ais sink lacing ts i ial meen acl pene Ps 94 87 83 

Se eae ee SOS ORE ine SEPM oa 158 148. 144. 
BNE akties Se cee tpedewiaibc kel eae ones Poor Poor Poor 
1st Finish 1st Finish 2nd Finish 2nd Finish 3rd Finish 

No. 1 No. 2 No. 1 No. 2 

SSS Siete eer ree ener ee .92 89 .63 68 75 
ee eee ae =: Cee eee ee 15.60 14.50 15.00 12.60 13.30 
Citor of Bread ............... 85 85 .88 87 86 

| OS gaa eee rere eraeee 140. 144. 150. 148. 146. 
NN a crt isan Sega Poor Poor Poor Poor Poor 
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Bran & Shorts Duster 





About 80% of all the flour is 
found in the erushes or middlings, 
which is composed of the heart of 
the berry. A glance at the above 
table will show that the greater ash 
is contained near the bran coat. A 
little study of the crushes shows 
that the best bread is obtained from 
the streams lowest in ash, also the 
gluten increases in the crushes, as 
the ash increases. It is worth notic- 
ing also that the fine crush carries 
just a little more ash than the coarse. 
In the break flours, the relation be- 
tween gluten and ash disappears. 
From the analysis of mill streams, 
one comes to the conclusion that the 
best and purest flour contains the 


least ash; this is true provided the 
streams are properly handled. 


What is the value of the ash test? 
To the baker it is an indication to 
the grade of flour, but is not infalli- 
ble, and should always be checked 
by other tests. It is probably a true 
indication nine times out of ten, but 
poor milling has more effect upon 
the ash content of flour than the per 
cent of ash contained in the wheat. 
Wheat which lacks the proper con- 
ditioning in the way of tempering 
and heating is sure to make poor 
flour with a high ash _ content. 
While there is no doubt the best 
grade of any one mill will show a 
lower ash content than: the lower 
grades of this particular mill, it may 


No. 1 No. 2 
Fe aie Sens eae ie 82 . .68 
nibh tbe Bacssas st ee ae ae 14.00 12.60 
BL SE RE) OES OD .86 87 
ae gree SP aA ae,” 148. 
SG aicninrmonavitdenaliacioea meson Poor Poor 
Germ Shorts Bran Wheat 
ee 7.82 2.21 6.26 1.85 
be possible that some other mill 

































through superior milling is making 
a better flour with as low or lower 
ash content, although the per cent 
patent is longer. 


For example: One mill makes a 
patent with .48% ash, and another 
mill makes a straight with the same 
percentage. The straight in all prob- 
ability is the better flour, because 
it is elear and pure, its ash belongs 
there, but the patent contains from 
.06 to .10% of dirt and offal due to 
poor milling. 


The per cent of ash is a good indi- 
eation to the grade of flour, but is 
better checked by other tests. The 
baker who buys by the ash test alone 
should take care to put a very low 
amount as his standard. 


To the miller the ash test is of far 
greater importance. It is the best 
indication as to the uniform action 
of the mill day after day. As long 
as the ash content runs uniform, 
there is little doubt that the best 
flour is being made that the wheat 
mixture will permit. As soon as 
the ash runs high, it shows some- 
thing is wrong, and a quick investi- 
gation is in order; then an ash test 
of the various streams is made and 
the trouble located. Sometimes the 
trouble ean be _ traced directly to 
some machine as in the following 
ease, being an investigation after a 
slight increase in the ash content of 
the patent flour; the clear remaining 
normal. 








Examination of Purifiers 


Tee EE oe ice eames 17 
tat. Mids—ist Cat... eeu cs .o9 
Tot Midse—2nd Cat ...2=.-2 5. 46 
int Mide—Sra Cut 2.1... an 
TNS og ce et oe we 54 
Srl Mide—tet Cut... ene Al 
ee ween CU .o8 
and Mide—re. Cut. ...6-5-21-.45-- 43 
Sad. Mids—4th Cut ...4-4-u...i---~ .94 
a 42 
we eae —tee Coe oN Al 
ora -Mide—2nd Cut 2... .45 
are mooe—ere Cut 25. eee .60 

The last two tests show poor 


working purifiers; the test located 
the source of the trouble and en- 
abled the proper corrections to be 
made. As the rest of the purifiers 
were working nicely, the work done 
on them will not be shown here. For 
the miller, the ash test is a great aid 
toward keeping the flour uniform 
and locating the source of trouble. 


There are several ways of determ- 
ining the percentage of ash in flour. 
All involve the driving off of all 
matter excepting the mineral mat- 
ter, by heat. The one with which 
the writer has had the most success 
in the ‘‘Muffle Furnace’’ method. 
This consists of heating a weighed 
quantity of flour in a muffle fur- 
nace, at a low red heat, until it 
ceases to lose weight. When com- 
plete, the ash will be light and 
lose, free from carbon spots, and 
range in color from white to dark 
grey; depending upon the grade of 
the flour, the lower grades of flour 
being the darker in color. This test 
takes from six to ten hours in time. 


The calcium acetate method is 
much quicker. This method consists 
in adding to a given quantity of 
flour a certain amount of ecaleium 
acetate solution. The weight of ecal- 
cium oxide per e ¢ of solution is of 
course previously determined. The 
solution of calcium acetate is mixed 
thoroughly with the flour in a plat- 
inum crucible heated until dry over 
a flame then finished in the muffle 
furnace. The weight of the calcium 
oxide added is, of course, deducted 
from the final weighing. 





This method usually gives low re- 
sults, although there is danger that 
the solution made up will not remain 
uniform, and the test made with the 
last of the solution will give high 
results. An ash which has been 
over heated and become fused, will 
be greatly benefited by the addition 
of a little nitrie acid. During fusing 
the phosphates are reduced to meta- 
phosphates, the addition of nitric 
acid tends to oxidize the metaphos- 
phates to their former condition and 
restore the weight lost in the reduc- 
tion. However, it seldom pays to 
work with a fused ash and the best 
plan is to diseard it entirely. 

The writer has made some investi- 
gations to determine if high gluten 
flour contain more ash than low glu- 
ten flours, with the following re- 


sults. The flours here given are all 

milled from Kansas hard wheat, and 

are supposed to be of the same 
grade: 

Sample No. % Gluten % Ash 
No: 2 11.81 06 
No. 2 11.63 .oD 
No. 3 12.68 .oD 
No. 4 11.21 o 
No. 5 13.21 oO 
No. 6 12.713 42 
No. 7 12:3 40 
No... 8 12.62 Bj 
No. 9 11.99 42 
No. 10 10.82 42 


There is nothing here to indicate 
that a high ash follows a high glu- 
ten. The conditioning of the wheat 
and the milling are in all probability 
responsible for the variation in ash, 
and not the strength of the wheat 
mix used. 





EFFECT OF CHLORINE AND OX- 
IDES OF NITROGEN ON THE 
FAT OF WHEAT 

The following experiments were 
conducted for the purpose of de- 
termining the effect on the Iodine 
value of wheat fat as caused by the 
use of Chlorine and the oxides of 
Nitrogen as flour bleaching agents. 

A clear flour was chosen because 
of the fat content. The same flour 











was used in one series as it could be 
obtained in the natural state and 
also bleached with chlorine and the 
oxides of Nitrogen, other samples 
were taken at random merely as 
checks. 

The following is a list of samples 
used for these tests: 


No. 1. Unbleached*. 

No. 2. Chlorine bleached, 1-oz. 
per bbl. 

No. 3. Chlorine bleached*, 114-02, 
per bbl. 

No. 4. Alsop bleached, normal*. 

No. 5.- Alsop bleached, heavy. 

No. 6. Unbleached, but rancid 


from age. 

Samples marked with an asterisk* 
are the same flour. 

Seventy-five grams of the flour 
were extracted with ether for 24 
hours, and the ether evaporated to 
obtain the fat, the Iodine value of 
which was determined as given in 
Bulletin 107 of the Bureau of Chem- 
istry, U. S. A., using the Hanus Io- 
dine solution. 

Iodine sclution; 13.2 grams of Io- 
dine, Merck’s reagent were dis- 
solved in 1000e. e glacial Acetie acid, 
C. P. and Bromine added to double 
the halogen content, as determined 
by titration. The Iodine was dis- 
solved by gentle heating and the 
Bromine added after the solution 
was cold. 

Sodium Thiosulfate, N-10, was 
used in the titration, standardized 
with Potassium bichromate, N-10. 

Potassium iodide solution; 150 
crams of KI. were dissolved in dis- 


tilled water and dilluted with dis- 
tilled water to I liter. 
About 0.4 gram of the fat was 


accurately weighed and dissolved in 
10 ¢. ¢. of chloroform; after complete 
solution had taken place 25 ¢.c¢. of 
the Iodine solution were added and 
allowed to stand, with frequent shak- 
ing, for thirty minutes, and then 


titrated with the Sodium thiosulfate 
solution, 





For titration, 10 ¢. ¢. of the K. I. 
solution were added with 100 e. e. 
of distilled water, and then the So- 
dium thiosulfate solution added very 
slowly. 

When the solution has become a 
very pale yellow, there must be 
added a few drops of starch paste 
for indicator and the titration con- 
tinued drop by drop until the solu- 
tion has lost its blue eolor. After 
shaking briskly the solution was al- 
lowed to stand for a few minutes to 
allow any Iodine in the chloroform 
to become liberated, and then a drop 
or so more of the thiosulfate added 
if necessary. 

A wide mouthed, glass stoppered, 
bottle should be used for the solu- 
tion and titration. 

The following data from the ex- 
periments, while not showing any 
effect on the baking qualities of the 
flours; nor any definite ratio be- 
tween the amounts of the various 
gases used in bleaching, and the I[o- 
dine value; does show however the 
decrease in Iodine absorption power 
eaused by Chlorine bleaching, and 
experiments along this same line of 
work may some day lead to a simple 
method of determining the amount 
of this gas that a sample flour has 
received in bleaching, except in the 
ease of very old samples. 


1st 2nd 3rd 

Sample Test Test Test 
No. 1* unbleached__ 99.8 99.5 100.3 
No. 2 chlorine_____- 91.2 89.1 91.3 
No. 3*chlorine_____~_ 2.5 83.9 82.0 
No. 4* Alsop, normal 99.5 97.4 99.7 
No. 5 Alsop, heavy__ 98.8 99.4 99.3 
No. 6 unbl., rancid__ 86.3 85.7 ow 

P. M. PATTERSON. 


DRIED GLUTEN BECOMING 
OBSOLETE 


July 30, 1915. 


Having had a large amount of ex- 
perience with dried gluten, and hav- 
ing failed to obtain results that 
could have been considered in the 
most remote way as being satisfac- 











tory, I feel justified in issuing the 
following article on DRIED GLU- 
TEN. 

The complete extinction of the 
mechanical method for washing and 
drying gluten, in a chemical labora- 
tory, is only a matter of time. The 
idea of circulating such a determina- 
tion for other people to check, is too 
absurd for consideration. 

Here are some _ conditions that 
cause large variations in obtaining 
dried gluten. 

(a) The operator, who may be a 
woman, man, or boy of varying ex- 
perience and ability. 

(b) The balance or seale used, 
which may be sensitive to 1 milli- 
gram or 1 gram. 

(ce) The different waters used, 
and the temperature of the water. 
These two conditions go to make the 
largest variations of any of the dis- 
qualifying factors. 

(d) The length of time the 
ten is washed. 


? 


elu- 


(e) The temperature used in dry- 
ing, and the length of time the glu- 
ten is dried in the drying oven. 

(f) In preparing the gluten for 
the oven, it may be _ stretched in 
sheet form, and placed on a ecard 
board, and dried at 102 degrees C. 
The ecard board previously dried and 
weighed. 


{(o) 


The gluten may he rolled in 





the shape of a ball, placed ona 
greased tin plate, and dried for fif- 
teen minutes at 230 degrees C., then 
for three hours at 102 degrees C. 
After drying, the gluten is removed 
from the tin plate and weighed. 


(h) The gluten may be stretched 
in sheet form and placed between 
two thin sheets of paper, and dried 
for five hours at 102 degrees C. 

The following method was used in 
washing gluten: To 30 grammes of 
flour, enough water was added to 
make a dough of a certain consist- 
ency. The dough allowed to stand 
under water for 1 hour. © Washed 
free from starch, and allowed to 
stand under water for fifteen min- 
utes, when it was washed a second 
time, allowed to stand under water 
for thirty minutes, and dried accord- 
ing to see. (f). 

After drying and weighing, the 
dried gluten was ground to a pow- 
der, and dried at 102 degrees C, for 
three hours. 

The per cent of moisture found in 
the grinding of forty samples during 
two months time, varies from 0.50 
per cent to 5.0 per cent. 

The above method for washing 
eluten and see. (g) for drying glu- 
ten was used in obtaining the results 
for table No. 1. 

The starch was obtained by the di- 
rect acid hydrolysis method. A. O. 
A C. Bal. W?7. 





Table No. 1 
Alkalinity 
Number of Flour Water figured as Average % Starch 
Samples used used used CaCO, of D.G. % 
65% Treated 250 parts 11.52 3.6 
Well per million to 
20 Patent Water oO 
65% Treated 120 parts 2.0 
City per million 10.80 to 
20 Patent Water 7.5 
65% Distilled 0.0 
to 
20 Patent Water Neutral 10.50 0.50 














An average difference of 1 per 
cent in dried gluten between the 
well water and the distilled water 
was obtained, with the results from 
the city water between the other two 
waters. 

The variation in the amount of 
starch found by the direct acid hy- 


drolysis of the dried gluten, was 
largest with well water and city 


water, with, you might say, a nega- 
tive amount with distilled water. 


The following table, No. 2, shows 
the results of dried gluten obtained 
by two commercial laboratories and 
myself. All working on the same 
sample. 

The flour used was a 35 per cent 
clear. 

Lab. No. 1 Lab. No. 2 I-H Lab. 


Sample A -... 11.30 11.00 12.70 
Sample B __-. 12.60 11.40 13.70 
Sample C __-. 12.30 11.80 13.80 
Sample D __._ 12.40 11.20 13.80 
Sample E __-. 12.30 12.00 13.70 


The results of the I-H laboratory 
are much higher than the laboratory 
No. 1 and laboratory No. 2. The well 
water treated for boiler use with 250 
parts CaCO, per million was again 
used in the I-H laboratory. 


The other two laboratories used 
the city water in their respective 
cities, 

These results, which were obtained 
nearly two years ago, caused us to 
adopt the Gunning modification of 
the old Kjeldahl method for the de- 
termination of nitrogen. 

This method is used in all of our 
work. Such as analyzing every car 
of wheat, keeping the mill wheat ab- 
solutely uniform, and in reporting 
the amount of protein in our flour 
for the use of our customers . 

Summary: 

(1) The washed gluten method 
for dried gluten can be checked by 
using the same water under the same 
conditions. 

(2) The dried gluten method is 
not reliable out of your own sight. 





(3) It is practically impossible to 
wash gluten absolutely free from 
starch, without the use of distilled 
water. 

(4) The method is purely me- 
chanical, with a large personal and 
water factor attached. 

(5) The Gunning method for the 
determination is absolutely reliable, 
and can be checked any place by any 
chemist. 

(6) The Gunning method for ni- 
trogen is eighty per cent faster than 
the washed gluten method. Every 
one knows that time is a great help 
in an industrial laboratory. 


ISMERT-HINCKE LABORATORY, 
Kansas City, Mo. 





ASSAY OF CHLORINE GAS 
Apparatus 

Two conical shaped seperatory 
funnels (100 e. e.) with rubber tub- 
ing. 

Reagents 

Tenth-Normal Solution of Arsen- 
ious Acid. Place 4.95 grams of pure 
resublimed arsenious oxide in a 500 
e. ce. flask, and add about 25 grams 
of pure sodium carbonate crystals. 
Add 250 e. ce. of water and place the 
flask on a water bath until the ar- 
senious oxide is dissolved. Cool and 
transfer the solution to a liter flask, 
and fill to the mark with water. One 
ce. ¢, of this solution is the equivalent 
of 1.1195 ¢. e of chlorine at O°C. and 
760 mm. pressure. 

Tenth-Normal Solution of Iodine. 
Place 12.7 grams of iodine and 25 
grams of potassium iodide in a liter 
flask with 250 e. ec, of water, and 
agitate until dissolved. Make the 
solution up to one liter. Adjust the 
solution with the arsenious oxide 
solution so that one e. ¢. of the iodine 
solution will equal one ¢. e of the 
arsenious Oxide. 

Starch Indicator. Shake one gram 
of starch with 100 e, ec. of water, and 
heat to boiling. Deeant the clear 
liquid for use. It should be made 
fresh when wanted. 

Solution of sodium hydroxide, 5%. 





Process 

Determine accurately the capacity 
of one of the separatory funnels, and 
then thoroughly dry before filling. 
Now fill with the gas by leading it 
through the stop-coek below and dis- 
Dry the 
chlorine before passing into the fun- 


placing the air upward. 


nel by running it through a ealeium 
chloride After the has 
been running for a few minutes, it 


tube. vas 
is safe to assume that all of the air 
Shut off the gas 
supply, stopper the funnel and thei 
Note the tem- 
perature and pressure at this point, 


has been replaced. 
close the stop-cock. 


and then caleulate the quantity of 
gas taken to O°C. and 760 mm. pres- 
Now connect the tip of the 
funnel by a rubber tube with the 


sure. 


other separatory funnel containing 
50 e. e. of the solution of sodium hy- 
droxide. Place the funnels at the 
same level and gradually run the 
soda solution in. After absorption 
of the gas, remove the contents of 
both funnels, and then wash the fun- 
nels several times with water. Trans- 


fer the solution and washings to a. 


flask and add 100 e. e. of the N-10 
arsenious oxide solution and a few 


The analyses were as follows: 


Flour 100% 


White Bread from 





drops of phenolphthalein solution. 
Then add dilute hydrochloric acid 
until the red color just disappears. 
Now add a little of the stareh solu- 
tion, then N-10 iodine solution until 
the blue color appears. Subtract the 
number of ec. e. of iodine solution 
from the number of e. ec. of arsenious 
oxide solutions added, and this dif- 


ference multiplied by 1.1195 will 
vive the ec. e. of chlorine found at 
O°C. and 760 mm. pressure. Then 


ealculate the percentage of chlorine. 

*If the separatory funnel has a 
capacity of more than 105 ¢. ¢., one 
additional ¢. ¢. of arsenious oxide 
solution should be added for each 
e. e. over this amount. 





THE FOOD VALUE OF WHITE 
AND BROWN BREAD 


This investigation was made to as- 
certain whether brown bread has 
more nutrition than white’ bread. 
The white bread was made from a 


100% straight flour which figured 
70% of the wheat, and the brown 
bread was made from a flour or 


meal which represented 83% of the 
wheat. They were both milled from 
the same wheat on an experimental 
mill, 


Meal 83% Brown Bread from 


Straight 100% Straight of Wheat Meal 
ee ee eee 12.52% 38.88% 11.96% 39.22% 
fe ee 00.39% 1.45% 1.29% 2.09% 
Protein. (N X.5.7) ...-.. 10.69% 7.10% 11.89% 7.18% 
ga Dee © Sgt Meee ee al oe ee 
ee eae Fed a ad 1.05% 2.37% 1.78% 2.87% 
Grade: Fiber .....<..... Se oe SS ne ae’ 
Carbohydrates ______ __~_ 70nGO -..- “Swaecon Trae Ct oe 
Total Carbohydrates ___ 75.35% 50.20% 73.08% 48.64% 
100.00% 100.00% 100.00% 100.00% 
TE gO aes ERS 2.50 2.30 4.00 4.80 
Food Value (Calories, 
Co Za ie a or 1634 1166 1655 1158 


*Cubic centimeters of N-10 alkali consumed by 10 grams. 

















It will be noticed in the above 
analysis that the flour representing 
&3% of the wheat contains more pro- 
tein than the 100% straight flour, 
but the breads made therefrom con- 
tain practically the same per cent. 
This is due to the high acidity in the 
(83% of wheat) flour which decom- 
poses part of the protein and there- 
by decreases the food value. 

The keeping qualities of the white 
bread are much better than the 
brown. The brown bread became 
moldy one day sooner than the white 
bread and the mold grew more 
abundantly upon the brown. 

Brown wheat bread possesses laxa- 
tive properties whereas white bread 
does not. This is due to the high 
ash content of the whole wheat flour 
which contains Phosphates of Cal- 
cium, Magnesia, Soda and Potash. 

‘‘Caleium phosphate is an essen- 
tial ingredients of all the tissues and 
fluids of the body, and forms more 
than 50% of the bones. Sodium 
phosphate acts on the blood and on 
the exeretion of urea similarly to 
the calcium salt. It increases secre- 
tion generally, especially that of the 
bile, being an excellent cholagogue 
and thereby aiding in the digestion 
of fats.’’ 

Conclusion: The food values of 
both breads are about the same, but 
the brown flour has a higher food 
value than the white flour and this 
may explain why brown bread is 


considered by some to have the more . 


food value. As before stated this is 
not the ease because the brown 
bread loses part of its protein dur- 
ing fermentation. 
*Potter’s Materia Mediea, 
macy and Therapeutics. 
By A. R, SASSE. 


Phar- 


GLUTEN 


In the past four months the author 
has had four requests from as many 
chemists for information concerning 
the manner in which gluten is de- 
and 


termined reported on wheat 








There have also been sev- 
eral samples of wheat submitted by 
grain dealers and others with re- 
quests for gluten reports, their in- 
tentions being to compare them with 
the reports from other laboratories 
on the same samples. 


samples. 


This has caused me to take notice 
of this special feature and I would 
like to eall to the attention of the 
members the great need that exists 
for a uniform method of reporting 
the ‘‘GLUTEN IN WHEAT.”’ There 
is a need of uniformity here more 
than in some other points because of 
the greater number of persons af- 
fected. Trading in wheat is coming 
more and more to be affected by the 
gluten value of the sample. Buyers 
are held to certain standards and so 
dealers are in turn governed to some 
extent by the gluten factor. 


A few years ago I remember it 
was considered sufficient to grind, 
bolt, dough up, and wash out a 
couple of samples every day or so 
for several months in the fall and 
then no more for a year. That was 
considered enough to get a line on 
the different classes of wheat. To- 
day many mills test every ear that 
they receive and before the new crop 
is two months old they have infor- 
mation concerning the character 
the wheat from each station in their 
territory. 

Therefore, with the gluten value 
of wheat so important, the dealer is 
often called upon to supply wheat 
having a certain per cent of glu- 
ten. At this point he often gets 
angry at the chemists. He may have 
a report that shows the sample to 
be ‘‘up,’’ the Miller’s report shows 
it to be low. The question is, Who 
is right? In all probability nobody 
is wrong so far as figures go, the 
trouble is that one report gives one 
man’s idea of what gluten in wheat 
is and the other gives another man’s 
idea. Possibly the dealer is using a 
report in which total protein, determ- 
ined on the whole wheat meal and 
ealeulated with the faetor 6.25, has 





been used. The miller has a report 
wherein gluten is the final result 
after making a 65 per cent flour 
of the wheat and using the factor 
5.7 in the ealeulations. Still another 
might take the same sample, mash it 
up a little, bolt it on a 32 GG., a 54 
silk or a No. 10, which ever was 
RIGHT according to his particular 
theory, and wash it in hot or cold 
tap water or treated water, as his 
facilities permit. 

The result of all of this is CON- 
FUSION, and there is only one way 
out of it. That is to adopt a method 
which is right and then everybody 
use it. 

The purpose of this article is to 
emphasize the need of collaboration 
among chemists and, to start the ball 
a-rolling, I will give the method that 
is used in this laboratory and wel- 
come any criticism. 

Ist. Take a sample of the milling 
wheat as it is going to the rolls. 
(Make a whole meal of this before 
testing. ) 

2nd. About an hour later take 
samples of Straight and Low Grade 
or such steams as make up the whole 
of the flour made. 

3rd. Make moisture and nitrogen 
determinations on all the samples 
taken. 

4th. Caleulate the total protein 
of the wheat using 6.25, and the 
gluten of the flours using 5.7 and re- 
duce these values all to a common 
moisture content. 

5th. Caleulate the gluten value 
of the 100% flour from the results 
gotten and a knowledge of the per- 
centages of the different grades. 

6th. Get the ratio between the 
oluten of the 100% flour and the 
total protein of the wheat. That ra- 
tio will be the factor that should be 
used to estimate the gluten value of 
the wheat when the tests are made 
on the whole wheat meal and total 
protein determined. 





The factor in use in this labora- 
tory is .830. Thus T. P. x, .830== 
gluten. 


R. WALLACE MITCHELL, 
Kansas Milling Co. 
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“A RADICAL CLEANER and an 
IDEAL WHEAT CONDITIONER” 

















Elaborate investigations 

and thorough scientific tests 

proved the Barbeau Wheat Hul- 
ler to possess those wonderful qualities, 
which are considered the most essen- 
tial for the success of the modern mill. 
Experts call it the last word in the mill- 
ing industry. : 


Write for samples of cleaned wheat 
and circular. 





Barbeau Grain Hulling Machine Company 
Shawnee Street DAYTON, OHIO 
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selected for Laboratories of Chemisty and Biology in their applica- 
tion to Education, the Industries, Medicine and the Publie Health, 
including some equipment for Metallurgy, Mineralogy, the Test- 
ing of Materials and Optical Projection. 
It consists of 656 pp., 8x11 1-4 
inches in size, bound in service: 
| able green cloth. The apparat- 
hi | iN a us section comprises 585 pp. on 
in yi i which are listed 12,356 distinct 
LABORATORYAPPARATUS items illustrated with 3,295 il- 
| ee lustrations— mostly new wood 
Wi REAGENTS f cuts drawn directly from the ap- 
a it <i) =6s paratus. In the descriptions an 
attempt has been made to ac- 
curately describe the items with- 
out the use of superlatives. A 
Condensed Index with group ar- 
rangement faces page 1, and a 
very comprehensive general In- 
dex is provided at the end of the 
Apparatus section. 





ARTHUR H.THOMAS COMPANY 
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mation as to such connection, or where it does not exist, a charge of $2.50 
is made for the catalogue, which amount is credited against the first $50.00 
purchase made therefrom. 
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GRAIN, FLOUR AND FEED TESTING 
OUR ONE SPECIALTY 


pentyl aaa Oklahoma City, Okla. 
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Cereal and Flour Testing Chemists 


Have Quickly Realized the Advantages of 


— Electrically Heated Laboratory Appliances — 


judging from the wide use of these appliances 
and the repeat orders received 


REPLACABLE UNIT ELECTRIC MUFFLE FURNACES and HOT PLATES 
FREAS and VARSITY OVENS for constant temperature purposes, ete. 
BARNSTEAD ELECTRIC WATER STILLS 
GRAMERCY HOT PLATES, Ete. 





Their use insures Cleanliness- Cooler Laboratories— Accuracy 
and increases the scope of laboratory work. 





ELECTRIC MUFFLE FURNACE FREAS ELECTRIC OVEN 


Replaceable Unit type. Widely used for Ash Most efficient fer Moisture determinations and other 
determinations and other chemical work. purposes requiring an accurate constant temperature. 


Write for descriptive literature. 





Large stocks always on hand of all Chemical and Bacteriological Sup- 
plies required for Industrial and Educational Laboratory purposes. 
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